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Results
156
Antimicrobial susceptibility 157 All 60 E. coli isolates were resistant to carbapenems, quinolones, cephalosporins and beta-158 lactamase inhibitors (Table S1 ). Whereas all the isolates were susceptible to colistin except 159 B7532 and B9021, which exhibited an MIC of 32 µg/ml. 176 Whole genome composition of 60 MDR E. coli was compared with the E. coli K-12 177 reference genome which shoes the region of differences between these genomes ( Figure S1 ).
E. coli genome comparison
178
Totally 2518792 SNPs were identified in all analyzed genomes. On minimum 5957 and 9 179 maximum 74713 SNPs were identified in each of the 60 MDR E. coli genomes when 180 compared to the reference genome. Core vs pan genome 186 Comparison between the core and pan genomes of 60 MDR E. coli isolates revealed 2258 187 core genes across all 60 isolates among the 17944 total gene clusters. This includes 600 soft 188 core genes in 57 to 59 isolates, 3984 shell genes in 9 to 57 isolates and 11102 genes in less 189 than 9 isolates ( Figure 4 ). Further the pan genome matrix of the isolates depict the similarity 190 between core genes and pan genes. Low similarity was observed across the genomes for the 191 pan genes with high gene numbers and vice versa for the core genes ( Figure 2 ). Three common virulence gene profiles were observed among the isolates as follows, i) iss, 210 capU, gad, ii) ipfA, and iii) eilA, gad, air. The FimH virulence typing revealed the types 5, 211 24, 27, 28, 30, 35, 54, 191, 54- groups. Among the aminoglycoside resistance genes, aadA5 and aac(6')lb-cr were higher 228 followed by aadA2 and rmtB. While among beta lactamases, blaCTX-M-15 was higher 11 229 followed by blaNDM-5, blaOXA-1 and blaTEM-1B. Similarly, most of the isolates 230 harboured mphA, catB4, sul1, tetB, dfrA17 and dfrA12. Interestingly, two isolates, B7532 and 231 B9021 carried mcr-1.1 responsible for plasmid-mediated colistin resistance. The two isolates 232 also showed phenotypic resistance to colistin with high MIC (>32 µg/ml). The increasing frequency of antimicrobial resistance in clinical E. coli isolates was known to 248 be associated with genetic determinants such as bla CTX-M , bla NDM , and mcr genes. In this 249 study, multiple AMR genes for beta lactams, carbapenems, fluoroquinolones, tetracycline, Studies report occurrence of bla OXA-48 from as low as 3% to 22% [23, 9] . A report from India 266 has shown, bla NDM was common among carbapenemases in E. coli (70%), followed by 267 bla OXA-48 (24%) and bla VIM (17%). bla NDM alone is 48%, bla OXA-48 alone is 19%, 268 bla NDM +bla OXA-48 is 5%, bla NDM +bla VIM is 17% [24] . In our study, the combinations observed 269 are, bla NDM-1 -1, bla NDM-4 -1, bla NDM-5 -6, bla NDM-7 -1, bla OXA-1 -21, bla OXA-181 -2, bla NDM-270 5 +bla OXA -16, bla NDM-5 +bla OXA-181 -1, bla NDM-1 +bla OXA -2. This revealed that bla OXA-1 was 271 predominant followed by bla NDM in carbapenem resistant E. coli in our setting, though 272 bla OXA-181 was rare.
274
In addition, aminoglycoside resistance had been an important concern among Gram- Though ST131 clones were predominantly reported worldwide, the STs observed in this 303 study were known for its distinct lineages. ST167 was previously reported for its ability to 304 carry bla NDM genes in China [37] [38] [39] . ST405 had been known as another global clonal group 305 similar to ST131 [40] . ST405 lineage was reported to carry bla NDM genes in hospital settings 306 [41] and also reported to carry blaKPC-2 [42] . In addition, ST405 was reported as a lineage FimH had been reported as a major candidate for the development of a vaccine against 329 pathogenic E. coli [44] which was responsible for mannose-sensitive bacterial adhesion [45] .
330
Though high nucleotide conservation of >98% was observed in fimH alleles, minor sequence 331 differences were reported to correlate with differential binding and adhesion phenotypes [45] . Moreover, concatenated SNPs based phylogeny revealed higher discrimination between the 340 clinical MDR E. coli isolates and disclosed the evolutionary pattern with accumulated SNPs.
341
Among the study isolates, even within the clones, evidence of evolution is seen with the 342 difference in root to tip. This suggests continuous evolution leading to diversified MDR E. 343 coli strains in India.
345
Conclusions: 346 To the best of our knowledge, this is the first report on SNP phylogeny in comparison with 347 AMR and virulence traits in E. coli in India. The study revealed the prevalence of bla NDM-5 348 among the clades ST131, ST405 and ST410 clades. bla CTX-M-15 was responsible for 349 cephalosporin resistance in ST131 and ST405 clades whereas, ST167 and ST410 carried both 
